Giant cell myocarditis (GCM) remains a feared diagnosis among health care providers. This disease has remained somewhat of an enigma over the years, partly because of its low incidence, often fulminant clinical presentation with similarities to other forms of myocarditis (both clinically and histopathologically), variable treatment approaches, frequently rapid clinical progression, and overall poor prognosis. GCM presents significant challenges at all stages of its disease course, from its initial presentation through to its long-term management for those patients who survive the acute stage. As a result, there has been much written about GCM; however, our knowledge about the disease has actually advanced relatively slowly, and much remains uncertain and still to be determined. As an example, the pathophysiology of GCM is not well understood beyond its recognition as an autoimmune disorder attributable to T-lymphocyte--mediated myocardial inflammation ([@bib1]). There is a known association with other autoimmune disorders such as inflammatory bowel disease, fibromyalgia, and Hashimoto thyroiditis ([@bib2]). However, the true nature of this relationship, including which patients may be most at risk for GCM, remains unclear.

The clinical presentation is typically marked by rapidly progressive myocarditis deteriorating to a fulminant state accompanied by cardiogenic shock. However, other clinical presentations may occur, including those characterized predominantly by arrhythmia such as atrioventricular block or ventricular arrhythmias ([@bib3]). Such features are shared with other causes of myocarditis, such as lymphocytic or cardiac sarcoidosis, and clinical features, in addition to laboratory and imaging findings, are typically unhelpful for differentiating among them. Furthermore, in some series, more indolent presentations of GCM have been described ([@bib1],[@bib4],[@bib5]). Therefore, diagnostic confirmation requires demonstration of characteristic features by endomyocardial biopsy (EMB). These features include diffuse myocardial inflammatory infiltrate and the presence of multinucleated giant cells with associated myocyte necrosis in the absence of a viral origin. However, pathologic characteristics may resemble those of other forms of myocarditis, in particular cardiac sarcoidosis, whose primary distinguishing feature is the predominance of noncaseating granulomas, as well as more extensive fibrosis ([@bib6]). In addition, EMB may also be subject to sampling error, leading to a possible false negative result, and therefore the need for repeat EMB in the setting of high clinical suspicion in a patient with a negative or equivocal pathologic result has been advocated ([@bib1],[@bib4],[@bib7]). Some reports have also recommended targeted biopsy of involved myocardial regions on the basis of cardiovascular magnetic resonance findings ([@bib7]). Early diagnosis and differentiation from other forms myocarditis are critical to facilitate prompt initiation of immunosuppression therapy because GCM remains one of the few causes of fulminant myocarditis where immunosuppression has been proven to improve outcomes when therapy is administered in the acute stage ([@bib1]). However, reliance on EMB may present a barrier to early diagnosis depending on availability, awareness, and clinical course, given that physicians may be less likely to pursue EMB for patients with less severe presentations or a high burden of comorbid illness. The spread of the coronavirus disease-2019 (COVID-19) pandemic and the risk of associated cardiomyopathy may contribute to such barriers ([@bib8]) because clinicians may wish to exclude a diagnosis of COVID-19 before considering an invasive work-up. A high index of clinical suspicion remains vital for appropriate diagnostic work-up and early recognition.

Once the diagnosis is confirmed, early institution of combined (multiple-agent) immunosuppression is considered the standard of care because treatment with corticosteroids alone is generally recognized as inadequate to achieve disease stabilization and remission. The importance of this approach is now well established, and some series have demonstrated improved outcomes with immunosuppression regimens that combine both corticosteroid and noncorticosteroid agents ([@bib1],[@bib2]). Despite this improvement, multiple regimens may be used at different centers, usually on the basis of experience, and no consensus approach exists, nor have clinical trials been conducted to guide decision making. Perhaps even more challenging are decisions about long-term therapy, including approach to weaning immunosuppression and total duration of therapy, because clinicians rely on a constellation of clinical, imaging, and serum markers to determine the optimal approach for each patient. The role of serial EMB to guide treatment decisions beyond the acute phase remains an area of uncertainty. Again, the low incidence translates into limited experience for many clinicians, thus adding further to the degree of difficulty. Long-term immunosuppression is often required given the known risk of recurrence, even after heart transplantation ([@bib1],[@bib2],[@bib4],[@bib5],[@bib9]).

The proliferation of mechanical circulatory support (MCS) devices has expanded the armamentarium of treatment options available to patients presenting with fulminant myocarditis. MCS therapies may allow for stabilization of patients to facilitate further investigations such as EMB, and they may also bridge patients toward recovery as immunosuppression is instituted. Patients remaining on long-term MCS support even after cessation of immunosuppression have also been described ([@bib10]). Although MCS provides opportunities to improve survival, its use in patients with GCM also presents unique challenges. Important among these is the heightened risk of infection in patients receiving concurrent immunosuppression therapy.

In this issue of *JACC: Case Reports*, we are again reminded of the numerous management challenges this diagnosis presents. Ma et al. ([@bib11]) describe a case of 1 of the older patients (76 years of age) reported to have this disease, which typically manifests in the fourth or fifth decade of life. Previous reports have also highlighted the importance of maintaining a high index of clinical suspicion among patients presenting with fulminant myocarditis at both extremes of the age spectrum because GCM has been reported in patients as young as the second decade of life and as old as the eighth decade ([@bib4],[@bib12],[@bib13]). Older patients are naturally at higher risk of poor outcomes, in part because of their more limited eligibility for heart transplantation, regarded as the definitive therapy for patients with GGM who do not achieve remission with immunosuppression. In this case, percutaneous microaxial biventricular assist devices were used to stabilize the patient and facilitate initiation of immunosuppression therapy, thereby allowing for a degree of recovery and eventual discontinuation of MCS. The use of multiple types of MCS devices has been described to manage GCM, including percutaneous MCS, extracorporeal membrane oxygenation, paracorporeal ventricular assist devices, and durable (ambulatory) ventricular assist devices ([@bib14]). This case further illustrates how MCS device selection depends on several patient- and facility-related factors, including availability and experience. Despite this patient's survival beyond the acute stage and eventual discharge from the hospital, this case also illustrates how susceptible patients with GCM are to complications of both the disease and its therapy. This patient ultimately died only 3 months after diagnosis as a result of sepsis related to a catheter infection, after he became dependent on hemodialysis during the index hospitalization with GCM.

More recent series have demonstrated that patient survival and outcomes are better than the abysmal mortality rates described in earlier reports. Much has been learned about GCM, in particular the spectrum of clinical presentations and the disease course. Our understanding of its management has also evolved, with regard to both immunosuppression and the value of MCS in the acute phase and in the longer term for some patients. However, advances and dissemination of knowledge can move slowly for rare diseases, and there remains much to learn. Important areas of ongoing research include disease-specific markers of prognosis and response to therapy toward developing consensus criteria to guide clinical decision making. In addition, the need for more multicenter data remains high. Despite the important advances that have improved our understanding and management of GCM, it still remains a very deadly giant among cardiovascular diseases.
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